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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor device closed using the epoxy resin 
constituent for the semi-conductor closures with which the hardened material which is excellent in 
thermal conductivity is obtained, and this epoxy resin constituent for the semi-conductor closures. 
[0002] 

[Description of the Prior Art] From the epoxy resin constituent for the semi-conductor closures used for 
the semiconductor device which carries a power transistor, Power IC, etc., the engine performance from 
which the hardened material of high temperature conductivity is obtained is required. In order to attain 
high temperature conductivity conventionally, the method of increasing the fill of the crystal silica 
which is an inorganic filler was performed. However, since the problem by which a moldability is 
spoiled arose when the fill of a crystal silica is increased, there was a limit in an improvement of the 
thermal conductivity obtained by the approach of increasing the fill of a crystal silica. Although it was 
also effective in achievement of high temperature conductivity to use inorganic fillers of high 
temperature conductivity other than crystal silicas, such as an alumina and silicon nitride, the epoxy 
resin constituent for the semi-conductor closures which things other than an alumina have the problem 
that purity is the problem that dependability is bad inferior, and high cost, and used the alumina had the 
problem that metal mold abrasiveness was large. 
[0003] 

[Problem(s) to be Solved by the Invention] The place which this invention is made in view of the above- 
mentioned situation, and is made into the purpose of this invention is an epoxy resin constituent for the 
semi-conductor closures with which the hardened material which is using the alumina as an inorganic 
filler and is excellent in thermal conductivity is obtained, and is to offer the semiconductor device which 
the moldability was excellent in and metal mold abrasiveness closed using the small epoxy resin 
constituent for the semi-conductor closures, and this epoxy resin constituent for the semi-conductor 
closures. 
[0004] 

[Means for Solving the Problem] The epoxy resin constituent for the semi-conductor closures 
conceming claim 1 of this invention is characterized by containing a coarse-grain alumina particle 
and/or a spherical alumina particle, and containing an alumina particle two to 50% of the weight to an 
alumina particle and the silica particle total quantity in the epoxy resin constituent for the semi- 
conductor closures which comes to contain an epoxy resin, a curing agent, and the inorganic filler 
containing an alumina particle and a silica particle. 

[0005] The epoxy resin constituent for the semi-conductor closures conceming claim 2 of this invention 
is characterized by for the mean particle diameter of a coarse-grain alumina particle being 1-7 
micrometers, and the mean particle diameter of a spherical alumina particle being 10-30 micrometers in 
the epoxy resin constituent for the semi-conductor closures according to claim 1. 
[0006] The epoxy resin constituent for the semi-conductor closures conceming claim 3 of this invention 
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is characterized by containing the spherical silica particle whose mean particle diameter is 1-10 
micrometers two to 5% of the weight to an alumina particle and the silica particle total quantity in the 
epoxy resin constituent for the semi-conductor closures according to claim 1 or 2. 
[0007] The epoxy resin constituent for the semi-conductor closures concerning claim 4 of this invention 
is characterized by containing the crystal silica particle whose mean particle diameter is 100-120 
micrometers five to 20% of the weight to an alumina particle and the silica particle total quantity in the 
epoxy resin constituent for the semi-conductor closures given in either from claim 1 to claim 3. 
[0008] The semiconductor device concerning claim 5 of this invention is a semiconductor device which 
comes to close a semiconductor chip to either from claim 1 to claim 4 using the epoxy resin constituent 
for the semi-conductor closures of a publication. 

[0009] The hardened material which is excellent in thermal conductivity is obtained, a moldability is 
excellent and containing a coarse-grain alumina particle and/or a spherical alumina particle, and 
containing the alumina particle two to 50% of the weight to an alumina particle and the silica particle 
total quantity with the epoxy resin constituent for the semi-conductor closures of this invention, serves 
to give the property that metal mold abrasiveness is small to an epoxy resin constituent. 
[0010] 

[Embodiment of the Invention] The epoxy resin constituent for the semi-conductor closures of this 
invention contains the epoxy resin, the curing agent, and the inorganic filler containing an alumina 
particle and a silica particle. Polyglycidyl ether of o-cresol-form aldeyde novolac, the bisphenol A mold 
epoxy resin, a biphenyl mold epoxy resin, a naphthalene mold epoxy resin, an epoxy resin with a 
dicyclopentadiene frame, etc. are mentioned that what is necessary is just the compound which has two 
or more epoxy groups in intramolecular as an epoxy resin used by this invention, these may be used 
independently or two or more sorts may be used together. In addition, if the biphenyl mold epoxy resin 
expressed with the following formula (a) is used, since the viscosity at the time of shaping can be 
reduced and a moldability will improve, it is desirable. Rl -R4 in a formula (a) Hydrogen or a methyl 
group is expressed, respectively. 
[0011] 
[Formula 1] 

R» R3 



R2 (a) 

[0012] Moreover, since the hardened material formed into low moisture absorption will be obtained if an 
epoxy resin with the dicyclopentadiene frame expressed with the following type (b) as an epoxy resin is 
made to contain, and engine performance, such as moisture absorption dependability and a moisture 
absorption solder crack, can improve, it is desirable, m in a formula (b) expresses 0 or a positive integer. 

[0013] 
[Formula 2] 

CH2-CH-CH2 CHjCH-CHj CHj-CH^CHj 

O 0 o o o o 



(b) 



[0014] It does not limit, especially if it reacts with an epoxy resin and an epoxy resin is stiffened as a 
curing agent used by this invention, and the phenol system curing agent which has phenolic hydroxyl 
groups, such as a reactant of phenol novolak resin, cresol novolak resin, phenols, naphthols, and para 
xylene, an amine system curing agent, an acid anhydride, etc. are mentioned. These curing agents may 
be used independently or may use two or more sorts together. Moreover, when a phenol system curing 
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agent is used as a curing agent, since moisture absorption of a hardened material can be made low, it is 
desirable. About the blending ratio of coal of a curing agent, in order to obtain the engine performance 
for which usually blending in 0.1-10 by equivalent ratio to an epoxy resin asks, it is desirable. 
[0015] Although the inorganic filler used by this invention contains the alumina particle and the silica 
particle, and contains a coarse-grain alumina particle and/or a spherical alumina particle and contains the 
alumina particle two to 50% of the weight to an alumina particle and the silica particle total quantity 
further, it is important. If there is a problem that a moldability worsens and 50 % of the weight is 
exceeded when there are many fills of a crystal silica particle while the thermal conductivity of the 
hardened material obtained becomes inadequate at less than 2% of the weight of a case, the problem that 
metal mold abrasiveness worsens will arise. 

[0016] As for the mean particle diameter of a coarse-grain alumina particle, it is desirable that it is 1-7 
micrometers, and in less than 1 micrometer, when melt viscosity goes up, it has a possibility that a 
moldability may worsen and 7 micrometers is exceeded, it has the inclination for metal mold 
abrasiveness to become large. Moreover, as for the mean particle diameter of a spherical alumina 
particle, it is desirable that it is 10-30 micrometers, and in less than 10 micrometers, when melt viscosity 
goes up, it has a possibility that a moldability may worsen and 30 micrometers is exceeded, it has the 
inclination for metal mold abrasiveness to become large. 

[0017] If the spherical silica particle whose mean particle diameter is 1-10 micrometers is made to 
contain two to 5% of the weight to an alumina particle and the silica particle total quantity in the 
inorganic filler used by this invention, since the weld flash property at the time of shaping will become 
good, it is desirable. 

[0018] If the crystal silica particle whose mean particle diameter is 100-120 micrometers is made to 
contain five to 20% of the weight to an alumina particle and the silica particle total quantity in the 
inorganic filler used by this invention, since the resin constituent which has a good moldability by the 
value of the spiral flow which is the index which shows a moldability becoming large will come to be 
obtained, it is desirable. 

[0019] A hardening accelerator, a coloring agent, a flame retarder, a release agent, a low stress-ized 
agent, etc. can be blended with the epoxy resin constituent for the semi-conductor closures of this 
invention if needed. Moreover, the epoxy resin constituent for the semi-conductor closures of this 
invention can be manufactured by the approach of kneading, cooling and grinding each raw material 
using a roll, a kneader, etc., after mixing using a mixer etc. 

[0020] The semiconductor device of this invention can close and manufacture a semiconductor chip by 
approaches, such as transfer molding, using the epoxy resin constituent for the semi-conductor closures 
conceming aforementioned this invention, and there is especially no limitation about the manufacture 
approach. 
[0021] 

[Example] Hereafter, this invention is explained based on an example and the example of a comparison. 
[0022] Each raw material was blended by the blending ratio of coal (weight section) shown in Table 1 
and 2, and it mixed by the mixer, and subsequently, it kneaded for 5 minutes, cooling grinding was 
carried out with the 85-degree C heating roller, and the epoxy resin constituent for the semi-conductor 
closures was obtained. In addition, the detail of each raw material is shown below. 

- Epoxy resin A : polyglycidyl ether of o-cresol-form aldeyde novolac (the Sumitomo Chemical Co., 
Ltd. make, lot number ESCN195XL) 

- Epoxy resin B : it is expressed with said formula (a) and is Rl -R4. Biphenyl mold epoxy resin which 
is a methyl group altogether (oil-ized shell epoxy company make, lot number YX4000H) 

- Epoxy resin C : an epoxy resin with the dicyclopentadiene frame expressed with said formula (b) (the 
Dainippon Ink & Chemicals, Inc. make, lot number EXA7200) 

- Curing agent : phenol novolak resin (the Arakawa chemical-industry company make, trade name 
TAMANO-RU 752) 

- Flame retarder D : bromination epoxy resin (the Sumitomo Chemical Co., Ltd. make, lot number ESB- 
400T) 
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- a flame-retarder E:antimony trioxide and hardening-accelerator: ~ 2-phenyliniidazole and release 
agent: naUiral KARUNAB A and coloring agent: - carbon black (the Mitsubishi Chemical make, lot 
number MA-IOOB) 

Coupling agent : - Gamma-glycidoxypropyltrimetoxysilane and coarse-grain alumina particle 
F:Sumitomo Chemical Co., Ltd. make, Lot number AL-32 and mean particle diameter of 3.0 
micrometers, and the coarse-grain alumina particle G : The Sumitomo Chemical Co., Ltd. make. Lot 
number AKP-20 and mean particle diameter of 0.4-0.6 micrometers, and the coarse-grain alumina 
particle H : The Sumitomo Chemical Co., Ltd. make. Lot number AL-33 and mean particle diameter of 
12 micrometers, and the spherical alumina particle I : The Showa Denko K.K. make. Lot number AS-50 
and mean particle diameter of 10 micrometers, and the spherical alumina particle J : The Showa Denko 
K.K. make. Lot number AS-30 and mean particle diameter of 16 micrometers, and the spherical alumina 
particle K : The Showa Denko K.K. make. Lot number AS-50 and mean particle diameter of 37 
micrometers, and the crystal silica particle L : Made in Tatsumori, Lot number 3 K and mean particle 
diameter of 32 micrometers, and the crystal silica particle M : Made in Tatsumori, lot number lOOG, 
Spherical silica particle N:DENKI KAGAKU KOGYO [ the mean particle diameter of 100 micrometers 
and ] make, lot-number FB-01 and mean particle diameter of 3.0 micrometers, and a spherical silica 
particle P: The DENKI KAGAKU KOGYO K.K. make, lot number FB-35, mean particle diameter of 12 
micrometers [0023] [ K.K. ] About the epoxy resin constituent for the closures (examples 1-8 and 
examples 1-4 of a comparison) obtained above, the spiral flow (it can set at 170 degrees C) which is the 
property which shows the fluidity at the time of shaping was measured by the approach according to 
EMI specification, and the result was shown in Table 1 . In moreover, the sample closure section of a 
weld flash measuring instrument which has the sample closure section of a disk mold, and the slit 
section formed so that path clearance might be set to 20 micrometers from the side face between vertical 
metal mold in the sample closure section and the direct direction A transfer-molding machine is used, 
the epoxy resin constituent for the closures is heated and poured in, it fabricates at 170 degrees C for 90 
seconds, and five samples for weld flash evaluation are produced. Subsequently The die length of the 
weld flash which flowed out generated into the part corresponding to said slit section of this sample was 
measured, the average value of the measured value of five pieces was computed, and that result was 
shown in Table 1 as a weld flash property. 

[0024] Moreover, using each epoxy resin constituent for the closures, the following evaluation approach 
estimated the thermal conductivity of a moldability (moldability when fabricating the TOP-3 female- 
mold transistor which is a semiconductor device), metal mold abrasiveness, and a hardened material, 
and the obtained result was shown in Table 1 . 

[0025] The evaluation approach of a moldability (moldability when fabricating a TOP-3 female-mold 
transistor): Produce a TOP-3 female-mold transistor as a sample for evaluation by the transfer-molding 
method. After fabricating a process condition at 170 degrees C for 90 seconds, it is performed on the 
conditions which carry out postcure at 175 degrees C for 6 hours. The front face of the obtained mold 
goods is observed, and when a pinhole and weld have occurred, it is estimated as short-shot generating. 
[0026] The evaluation approach of metal-mold abrasiveness: Search for the weight difference of the 
orifice made from aluminum before and after carrying out melting of the 40g epoxy resin constituent for 
the closures for the inside of the orifice made from aluminum (the nozzle diameter of 1.5mm, die length 
of 6.4mm) at 1 50 degrees C 10 times and letting through and the epoxy resin constituent for the closures 
pass, and evaluate as metal mold abrasion loss. 

[0027] The evaluation approach of the thermal conductivity of a hardened material: Produce lOOphi and 
the disc-like sample for evaluation with a thickness of 25** 5mm by the transfer-molding method about 
each epoxy resin constituent for the closures using metal mold. After fabricating a process condition at 
170 degrees C for 90 seconds, it is performed on the conditions which carry out postcure at 175 degrees 
C for 6 hours. Thermal conductivity is measured using a quick thermal conductivity meter about the 
obtained sample for evaluation. 
[0028] 
[Table 1] 
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[0030] It was checked that the epoxy resin constituent for the closures of the example of this invention is 
excellent in a moldability, and are an epoxy resin constituent for the closures with small metal mold 
abrasiveness, and the hardened materia of high temperature conductivity is obtained from the result of 
Table 1 and 2. 
[0031] 

[Effect of the Invention] Since the epoxy resin constituent for the semi-conductor closures of this 
invention contains a coarse-grain alumina particle and/or a spherical alumina particle and contains the 
alumina particle two to 50% of the weight to an alumina particle and the silica particle total quantity, a 
moldability is excellent, and metal mold abrasiveness is a small epoxy resin constituent for the closures, 
and it does so the effectiveness that the hardened material of high temperature conductivity is obtained. 
[0032] Moreover, since the semiconductor device of this invention is a semiconductor device which 
comes to close a semiconductor chip to either from claim 1 to claim 4 using the epoxy resin constituent 
for the semi-conductor closures of a publication, generating of the problem of poor shaping metallurgy 
wearing of die at the time of manufacture serves as a semiconductor device which there are and is 
excellent in thermal conductivity. [ few ] 
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precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The epoxy resin constituent for the semi-conductor closures characterized by containing a 
coarse-grain alumina particle and/or a spherical alumina particle, and containing an alumina particle two 
to 50% of the weight to an alumina particle and the silica particle total quantity in the epoxy resin 
constituent for the semi-conductor closures which comes to contain an epoxy resin, a curing agent, and 
the inorganic filler containing an alumina particle and a silica particle. 
[Claim 2] The epoxy resin constituent for the semi-conductor closures according to claim 1 
characterized by for the mean particle diameter of a coarse-grain alumina particle being 1-7 
micrometers, and the mean particle diameter of a spherical alumina particle being 10-30 micrometers. 
[Claim 3] The epoxy resin constituent for the semi-conductor closures according to claim 1 or 2 
characterized by containing the spherical silica particle whose mean particle diameter is 1-10 
micrometers two to 5% of the weight to an alumina particle and the silica particle total quantity. 
[Claim 4] The epoxy resin constituent for the semi-conductor closures given in either from claim 1 
characterized by containing the crystal silica particle whose mean particle diameter is 100-120 
micrometers five to 20% of the weight to an alumina particle and tiie silica particle total quantity to 
claim 3. 

[Claim 5] The semiconductor device which comes to close a semiconductor chip to either from claim 1 
to claim 4 using the epoxy resin constituent for the semi-conductor closures of a publication. 
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